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(54) COORDINATE INPUT DEVICE 

(57)Abstract: 

PURPOSE: To correct a level fluctuation due to pen pressure and to 
improve the working accuracy of a coordinate input device, by adding a 
pressure- sensitive matter to a vibration pen and changing the detecting 
threshold level by the pen pressure. 

CONSTITUTION: A pressure detecting part 3-5 is incorporated to a 
vibration pen 1-2. When pressure is applied to a horn 3-2, the pressure 
is transmitted to a supporter 3-5 connected to the horn 3-2 to be 
applied to the part 3-5 (pressure-sensitive matter). Thus the resistance 
value of the matter 3-5 is changed according to the applied pressure. 
Then the threshold level is corrected by means of the change of 
resistance. The matter 3-5 can apply any material as long as it can 
detect the pressure such as the pressure-sensitive rubber, for a strain 
gauge, etc. Thus it is possible to correct the level fluctuation of a 
detecting signal. 
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(A) Relevance to claims 

The following is a translation of passages related to claim 1 
of the present invention. 

(B) A translation of the relevant passages 
2. Claims 

(1) . A coordinate input device including: 

means generating an ultrasonic wave; 

a transmitter body transmitting the ultrasonic wave; 

and 

' * - ■ 

means detecting vibration from the transmitting body 
said device being characterized by including a 

pressure sensing body sensing push-down pressure in an 

ultrasonic generating body. 

(2) . The device of claim 1, wherein there is provided means 
varying a threshold in accordance with pressure in sensing. 

[Prior Art] 

1-1 is a transmitter body transmitting an 
ultrasonic wave; 1-2 is a vibrator pen generating an 
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ultrasonic wave; and l-3a, b, c are sensors sensing 
ultrasonic waves transmitted on the transmitter body. The 
device's operation is now explained. First, a microcomputer 
1-4 sends a start signal to a counter 1-6 and a vibrator pen 
driver 1-5. In response to the signal, the counter 1-6 starts 
counting, whereas the driver 1-5 applies a drive pulse 2-1 
shown in Fig. 7 to the vibrator pen 1-2. Owing to the pulse, 
the vibration generates an ultrasonic wave in accordance 
with its resonant frequency. The vibration is propagated 
through the transmitter body 1-1 and detected by the 
sensors l-3a, b, c. The waveform, as detected by the 
sensors l-3a, b, c, appears something like 2-2 in Fig. 7. 
The waveform contains a delay, At, which depends on the 
distance separating the se.nsors l-3a, b, c from the vibrator 
pen 1-2. A sensor circuit 1-7 detects this At based on, for 
example, a threshold Vch, and sends a stop signal to a 
counter circuit. Upon the reception of the signal, the 
counter 1-6 stops counting and sends the count to the 
microcomputer 1-4. The microcomputer 1-4 calculates At 
from the count and the clock cycle for the counter 1-5 and 
also calculates the coordinates of the position of the 
vibrator pen 1-2 from Ata, b, c obtained through the 
sensors l-3a, b, c, sending the resultant value to an 
external device via an I/O port 1-9. 
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To solve the problems, the invention includes a 
pressure sensing body sensing push-down pressure in an 
ultrasonic generating body. 
[Function] 

Level variations in a detected waveform can be dealt 
with by sensing push-down pressure with a pressure 
sensing body and varying a threshold in accordance with 
the sensed push-down pressure in sensing vibration. 
[Embodiments] 

the input signal level of the sensor circuit 1-7 in Fig. 6 
varies depending on the push-down pressure (pen pressure) 
on the vibrator pen 1-2 as shown in Fig. 2. To compensate 
for the variations, a pressure sensor 3-5 is provided in the 
vibrator pen 1-2 as shown in Fig. 1. In the figure, 3-2 is a 
horn; 3-3 is vibration; 3-1 is the body of the pen; 3-4 is a 
support conveying the push-down pressure to the pressure 
sensor 3-5; and 3-6 is a rubber-like elastic ring linking the 
pen body to the horn. As a pressure is applied to the horn 
3-2. it is conveyed to the support 3-4 connected to the horn 
3-2. pressing the pressure sensor 3-5. The pressure sensor 
3-5 changes in resistance in accordance with the pressure 
it receives. The change in resistance is used to correct a 
threshold value. Fig. 4 shows a structure doing that. In the 
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figure, a pressure sensor circuit 6-1 outputs a signal based 
on which the threshold of the sensor circuit 1-7 is 
corrected in accordance with changes in pressure from the 
vibrator pen 1-2. Fig. 5 is an example of the pressure 
sensor circuit. The pressure sensor 3-5 decreases in 
resistance with increasing pressure. 7-1 specifies a 
minimum threshold level. Variable resistors 7-2, 3, 4 are a 
group of resistors dictating control ranges. 7-5 is an 
amplifier. 

In this embodiment, a control signal like the one in 
Fig. 3 is generated for output, where Vo is the voltage set 
by the resistor Ro 7-1 in Fig. 5 and indicates the range of 
voltage which varies with the resistance value of the 
pressure sensor 3-5. By matching the control voltage level 
in Fig. 3 and changes in the sensing level in Fig. 2 and 
controlling threshold, changes in variations of the sensed 
signal owning to push-down pressure can be corrected. 

In the above embodiment, the pressure sensor 3-5 
may be anything, like pressure sensitive rubber and strain 
gauge, provided that it is capable of sensing pressure. The 
embodiment is an example of a pressure sensor which 
deceases in resistance with increasing pressure. Instead, a 
sensor working the other way round may be used. 

With respect to correction, the threshold of the sensor 
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circuit was controlled in the foregoing embodiment. Instead, 
a vibration drive voltage for the vibrator pen may be varied. 
[Effect] 

As discussed so far, the vibrator pen is provided with 
a pressure sensor, and the sensing threshold is varied 
according to pen pressure. This enables compensation for 
level variations due to pen pressure and high precision. 
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